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Cellular Automata ( )




















$\langle\eta(x, t)\eta(x’, t^{J})\rangle=2\delta(t-t’)\delta(x-x’)$ (1.3b)
ASEP












1 $L$ $j(1\leq j\leq L)$
$(\tau_{j}=1)$ $(\tau_{j}=0)$ 2
110 $\cdots \mathrm{O}10$ ( $L$ ) 0 1
$2^{L}$
1 $q$


















$H= \{\begin{array}{ll}\alpha 0-\alpha 0\end{array}\}+\sum_{j=1}^{L-1}\{\begin{array}{llll}0 0 0 00 q -\mathrm{l} 00 -q \mathrm{l} 00 0 0 0\end{array}\}j,j+1+[_{0}^{0}- \beta\beta]L$ (2.2)
1 $2\cross 2$ 1
1
$\{\begin{array}{ll}\alpha 0-\alpha 0\end{array}\}=\{\begin{array}{ll}\alpha 0-\alpha 0\end{array}\}$ (2.3)
$L=2$
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) $P(\tau_{1}, \ldots , \tau_{L})$
$\bullet$
$\langle n_{j}\rangle_{L}=\sum\sum\cdots\sum\tau_{j}P(\tau_{1}, \cdots, \tau_{L})$ (2.6)
$\tau_{1}=0,1\tau_{2}=0,1$ $\tau_{L}=0,1$
$\bullet$ 2





























$J_{L}=(1-q) \frac{\langle W|C^{L-1}|V\rangle}{\langle W|C^{L}|V\rangle}=(1-q)\frac{Z_{L-1}}{Z_{L}}$ (3.6)
$\bullet$ $\langle$nj $\rangle$
$\langle n_{j}\rangle_{L}=\frac{\langle W|C^{j-1}DC^{L-j}|V\rangle}{\langle W|C^{L}|V\rangle}$ (3.7)
$\bullet$ 2 $\langle n_{j}n_{k}\rangle_{L}$





















-ffi $\alpha$ , \beta u [10]
notation
$\tilde{\alpha}=\frac{\alpha}{1-q}$ $\tilde{\beta}=\frac{\beta}{1-q}$





$E=1+[0a\sqrt{c_{1}}.\cdot.\sqrt{c_{2}}a_{0}q0a.q^{3}00..$ $\cdot 000..$ $\cdots]$ , (3.15b)
























$\langle 0|\frac{1}{z-T}|0\rangle=\int d\mu(x)\frac{1}{z-x}$ (4.3)
$\int p_{m}(x)p_{n}(x)d\mu(x)=\delta_{mn}$ (4.4)
(4.3)








tion $\mathrm{A}\mathrm{a}$ Askey-Wilson $a,$ $b,$ $c,$ $d$ $c=d=0$
[14] [15]
notation $\text{ }$ ([16] )
$(a;q)_{\infty}= \prod_{j=0}^{\infty}(1-aq^{j})$ (4.6a)
$(a_{1}, a_{2}, \cdots, a_{k;}q)_{\infty}=(a_{1}; q)_{\infty}(a_{2};q)_{\infty}\cdots(a_{k};q)_{\infty}$ (4.6b)
Al-Salam-Chihara























$\bullet$ The case $A$ ($a>1$ and $a>b$ ; $\tilde{\alpha}<\frac{1}{2}$ and $\tilde{\alpha}<\tilde{\beta}$)
$Z_{L}- \sim\frac{(a^{-2},q)_{\infty}}{(b/a\cdot q)_{\infty}},\cdot[(1+a)(1+a^{-1})]^{L}$ (5.2)
$\bullet$ The case $B$ ($b>1$ and $a<b; \tilde{\beta}<\frac{1}{2}$ and $\tilde{\alpha}>\tilde{\beta}$)
$Z_{L}- \sim\frac{(b^{-2},q)_{\infty}}{(a/b\cdot q)_{\infty}}.,[(1+b)(1+b^{-1})]^{L}$ (5.3)
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$\bullet$ The case $C$ ($0<a,$ $b<1$ ; $\tilde{\beta}>\frac{1}{2}$ and $\tilde{\alpha}>\frac{1}{2}$ )





$\bullet$ Phase $A$ ( ; $a>1$ and $a>b; \tilde{\alpha}<\frac{1}{2}$ and $\tilde{\alpha}<\tilde{\beta}$ )
$J=(1-q)\tilde{\alpha}(1-\tilde{\alpha})$ (5.5)
$\bullet$ Phase $B$ ( ; $b>1$ and $a<b; \tilde{\beta}<\frac{1}{2}$ and $\tilde{\alpha}>\tilde{\beta}$ )
$J=(1-q)\tilde{\beta}(1-\tilde{\beta})$ (5.6)








$L$ $\langle n_{j}\rangle_{L}$ :
$\langle n_{j}\rangle_{L}=\frac{I_{1}+I_{2}+\frac{1}{\tilde{\beta}}Z_{L-1}}{Z_{L}}$ (6.1)
$I_{1}= \frac{1}{4}($ ab; $q)_{\infty}(q;q)_{\infty}^{3} \int_{C_{1}}\frac{dz_{1}}{2\pi iz_{1}}\int_{C_{2}}\frac{dz_{2}}{2\pi iz_{2}}\frac{1}{z_{2}+z_{2}^{-1}-z_{1}-z_{1}^{-1}}$
$\frac{(z_{1}^{2},z_{1}^{-2},z_{2}^{2},z_{2}^{-2}\cdot q)_{\infty}[(1+z_{1})(1+z_{1}^{-1})]^{L-1}}{(az_{1},az_{1}^{-1},qz_{1}z_{2},qz_{1}^{-1}z_{2},qz_{1}z_{2}^{-1},qz_{1}^{-1}z_{2}^{-1},bz_{2},bz_{2}^{-1}\cdot q)_{\infty}},$
,
$I_{2}= \frac{1}{4}($ab; $q)_{\infty}(q;q)_{\infty}^{3} \int_{C_{1}}\frac{dz_{1}}{2\pi iz_{1}}\int_{C_{2}}\frac{dz_{2}}{2\pi iz_{2}}\frac{1}{z_{2}+z_{2}^{-1}-z_{1}-z_{1}^{-1}}$
$(z_{1}^{2}, z_{1}^{-2}, z_{2}^{2}, z_{2}^{-2};q)_{\infty}[(1+z_{1})(1+z_{1}^{-1})]^{j-1}[(1+z_{2})(1+z_{2}^{-1})]^{L-j}$
$(az_{1}, az_{1}^{-1}, qz_{1}z_{2}, qz_{1}^{-1}z_{2}, qz_{1}z_{2}^{-1}, qz_{1}^{-1}z_{2}^{-1}, bz_{2}, bz_{2}^{-1};q)_{\infty}$










$\bullet$ Phase $C$ ( )
$\langle n_{j}\rangle=\frac{1}{2}-\frac{1}{2\sqrt{\pi}l^{\frac{1}{2}}}$
$\bullet$ Phase $A_{1}$ ( 1)
$\langle n_{j}\rangle=\tilde{\alpha}-\frac{(qb^{-2},q,q)_{\infty}}{(qa^{-1}b^{-1},qab^{-1},q)_{\infty}}..[\frac{\tilde{\alpha}(1-\tilde{\alpha})}{\tilde{\beta}(1-\tilde{\beta})}]^{l}(1-2\tilde{\beta})$
$\bullet$ Phase A2( 2)
$\langle n_{j}\rangle=\tilde{\alpha}-\frac{(a-b)(1-ab)(qba,qba^{-1},q)_{\infty}(q\cdot q)_{\infty}^{4}}{(a-1)^{2}(b-1)^{2}(qa^{-1},qa,bq,q)_{\infty}}..’\frac{[4\tilde{\alpha}(1-\tilde{\alpha})]^{l}}{\sqrt{\pi}l^{\frac{3}{2}}}$
$\bullet$ Phase $A_{3}$ ( 3)
$\langle n_{j}\rangle=\tilde{\alpha}-\frac{(1-ab)(1-(aq)^{-1})}{(1-b(aq)^{-1})(1+aq)}[\frac{(1+aq)(1+(aq)^{-1})}{(1+a)(1+a^{-1})}]^{l}$
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